Technological advancement, one of the feats of globalization, inadvertently plays a critical role in influencing lifestyle choices that support physical inactivity. Aside from supporting a sedentary lifestyle, glamorous and enticing adverts on television (TV) and other media can negatively influence young adults to indulge in social habits such as smoking and alcohol consumption. Previous studies have reported unhealthy lifestyles such as cigarette smoking, harmful use of alcohol, and other psychoactive substances as seen more frequently among young adults compared to middle-aged and elderly persons. [4] Furthermore, over the years, there is a paradigm shift in food culture. At present, young people commonly choose fast-foods and unhealthy snacks that are loaded with trans fat and salt over healthy foods such as fruits and vegetables. [5] Not surprisingly, therefore, in a review of the global CVD burden, it was observed that the burden borne by young people showed an increasing trend. Similarly, in another review, young adults in Sub-Saharan Africa had a high prevalence of cardiovascular risk factors attributable to the cumulative effects of heart-unhealthy lifestyle compared to other regions of the world. [3] Young adults in the Federal Republic of Nigeria are those aged between 18 and 35 years. [6] However, the mean ages of the study population in many CVD-related epidemiological studies in Nigeria were over 35 years. [7, 8] Thus, the heart health of young adult Nigerians living in Nigeria can be described as largely understudied.
To curb the CVD scourge, the role of prevention, early detection, and treatment cannot be undermined. Adoption of heart-healthy lifestyle is a vital preventive strategy. Lack of knowledge and wrong perception of the relationship between heart-unhealthy behaviors and the occurrence of heart disease are two significant factors that can frustrate efforts at CVD prevention. The knowledge and perception of heart-unhealthy behaviors using the Health belief model (HBM) as conceptual framework among young Nigerian adults is generally lacking in the existing literature. The aim of this survey, therefore, is to determine the prevalence of heart-unhealthy lifestyles and the knowledge and perception of heart disease among young adults in Delta State, Nigeria.
MaterIals and Methods

Study location
The study location was Oghara, Delta State, South-South Nigeria. Oghara is a semi-urban agrarian town. It is also the administrative headquarters of Ethiope West Local Government Area (LGA), 1 of the 25 LGAs in Delta State. Each LGAs consist of wards with a different number of communities/settlements. Oghara has five wards with a total population of 159,385.
Study design
The study design was cross-sectional and observational.
Study population
In Nigeria, young adults are persons aged between 18 and 35 years. [6] To be included in this study, the potential study participant must be a healthy young adult who had resided in Oghara for at least 1 year and is willing to participate in the study voluntarily. Young adults who were visitors to or had lived less than a year in Oghara, and those who did not consent to take part in the study were excluded from the study.
The study population was recruited using a multistage sampling technique. First, the study location was selected by nonprobability convenience sampling. Following which, Ogharaefe-1, one of the five wards in Oghara, was selected by balloting, a simple random sampling technique. After that, a simple random sampling technique by balloting was again used to select streets from a sampling frame containing the list of all the streets in Ogharaefe-1 ward. Each selected street was regarded as a cluster. Finally, the study population who satisfied the inclusion criteria were recruited from households within the clusters until the sample size was reached.
Sample size determination
The minimum sample size for this study was calculated using the Cochrane formula. [9] Assuming a confidence level of 95% and level of precision of 5% (0.05), the proportion of adults with hypertension in Oghara as 21%, [7] and a nonresponse rate of 10%, the minimum sample size was 280.
Data collection
Data were obtained from the study participants using a pretested interviewer-administered questionnaire adapted from previously validated questionnaires. Questions relating to lifestyle, knowledge, and perception were adapted from the WHO STEPwise questionnaire, [10] the Heart Disease Knowledge Questionnaire, [11] and the HBM, [12] respectively.
Heart-unhealthy lifestyles
Four domains were assessed: tobacco smoking, physical inactivity, alcohol consumption, and unhealthy diet.
Ever smoked respondents are those that admitted having ever smoked tobacco, even if it were experimental puff(s), while current smokers were those who reported smoking within 1 month preceding the survey.
Knowledge of heart disease
Twenty items tested knowledge of heart disease, 11of which were correct. A correctly identified item was scored as 1, while an incorrectly identified item attracted a score of 0. Respondents that indicated "not sure" or "I don't know" were also scored 0. Items unattended to by respondents were left out during the analysis. To determine the overall knowledge score, the sum of the correctly answered questions was computed and converted into percentages for each respondent. Respondents who scored 50% and above have good knowledge, while those with scores of <50% have poor knowledge.
Perception of heart disease and heart-healthy lifestyle
The HBM was used to assess respondents' perception of the susceptibility to and the seriousness of heart disease and stroke. The reliability and internal consistency of the questions on perception were tested using Cronbach's alpha (α). Values >0.7 was regarded as acceptable interrelatedness, while α ≤0.7 may indicate poor interrelatedness, a small number, or heterogenicity of questions. Responses were ranked with a five-point Likert scale from strongly agree to strongly disagree.
Data analysis
Obtained data were checked for correctness, coded, and analyzed with the Statistical Product and Service Solutions version 22.0 software (IBM SPSS Inc. Chicago, Illinois, USA). The study population was summarized using frequencies, percentages, proportions, and 95% confidence interval (CI). The associations between the level of knowledge of heart disease and sociodemographic data and lifestyle-related cardiovascular risk factors were tested using Chi-square analysis. Statistical significance was established if P < 0.05.
Ethical consideration
A full committee ethical approval with number HREC/PAN/2017/066/0266 was obtained on December 7, 2017, from the Health Research Ethics Committees of Delta State University Teaching Hospital, Oghara, before the commencement of the survey. The University of Roehampton (Online) also provided an expedited ethics review approval prior to the survey. Written informed consent was obtained from the eligible study participants, and the conduct of the survey was guided by the tenets of the Helsinki declaration.
results
Data collection was done between February 2018 and March 2018. Of the 300 questionnaires distributed, 98% were analyzed, as six had insufficient data.
Sociodemographic profile
The mean and median age of the study population was 27.01 (95% CI: 26.39-27.63) and 27.0 years, respectively. About two-thirds of the study population were female. Half were single, and more than 90% had received at least 6 years of formal education [ Table 1 ].
Self-reported lifestyle-related cardiovascular risk factors Tobacco use
Fifty-six (19.0%) of the respondents reported that they had ever smoked. A significantly higher proportion of male respondents reported that they had ever smoked cigarette (28.2% vs. 14.1%, χ 2 = 8.529, odds ratios [OR] [95% CI] = 2.380 [1.317-4.301], P = 0.003). Of the respondents who had ever smoked, 10.7% (6/56) were current smokers and smoked an average of 4 sticks of cigarette per day.
Alcohol use
Of the 180 (61.2%) respondents that reported they had drunk alcohol ever, 78 (43.3%) reported they had done so in the past 30 days. A higher proportion of males (67; 65.0%) compared to females (113; 59.0%) reported that they had drunk alcohol ever. The observed gender difference in the prevalence of alcohol consumption was not statistically significant (P = 0.323).
Diet
About half (156; 53.1%) of the respondents reported that they ate fruits regularly. A greater proportion of male than female respondents (63; 61.2% vs. 93; 48.7%) admitted to regular fruit intake, and the difference was statistically significant (χ 2 = 4.180, OR [95% CI] = 1.660 [1.019-2.702], P = 0.041). None of the respondents who admitted to regular consumption of fruits ate them every day. In a typical week, the number of days fruits were eaten by the respondents was: 1 day (15; 9.6%), 2 days (57; 36.5%), 3 days (48; 30.8%), 4 days (3; 1.9%), 5 days (12; 7.7%), and 6 days (21; 13.5%). On a typical day, about half (81; 51.9%) of the respondents who eat fruits regularly take two portions of fruit per day. The other respondents had either one portion (60; 38.5%) or three portions (15; 9.6%) of fruits on a typical day.
About 60% of the respondents add salt to already cooked food. This practice did not differ by sex (P = 0.612). Among the respondents that reported the use of added salt to already cooked food, 42 (24.1%) does so always while it is often and rarely in 15 (8.6%) and 117 (67.2%) of the respondents, respectively.
Exercise
The majority (63.3%) of the respondents walk at least 10 min in a day, and 91.9% (171/186) do so for at least ½ h. However, 225 (76.5%) of the respondents do not walk for travel. In the past month, other than regular jobs, 71.4% of the respondents did not engage in physical activity/exercise that caused an increase in breathing and heart rate for at least 10 min continuously. Male respondents (27, 26 .2%) did not differ significantly from females (57, 29.8%) with regard to physical activity (P = 0.511). Among the respondents who engaged in physical activity that increase their respiratory or heart rates in the past month, the majority (85.7%) did so either once (39/84) or twice (33/84) per week. Three (3.6%) respondents each exercised 3, 4, 6, and 7 days in a typical week. Respondents who engage in sporting activities spend a mean time of 1.78 h on a typical day.
More than a quarter (87/294) of the respondents regularly view TV/computer screen. The mean time spent watching TV/computer was 2.9 h daily.
Clustering of lifestyle-related risk factors
The self-reported heart-unhealthy behaviors were clustered to determine the number of risk factors per respondent. The factors clustered were current smoking, consumption of alcohol in the past month, lack of regular intake of fruits, adding salt to 
Knowledge of heart disease and stroke
Of the 20 knowledge questions, only three were correctly answered by more than half of the respondents [ Table 2 ].
The overall mean knowledge score (%) was 39.49 (±19. 19) with a 95% CI of 37.29-41.69. One hundred and seventy-four (59.2%) of the respondents had poor knowledge score (<50%).
Knowledge of heart disease and sociodemographic characteristics of respondents
Respondents' knowledge level of heart disease and stroke did not significantly differ with age, sex, marital status, or level of education [ Table 3 ].
Knowledge of heart disease and self-reported lifestyle-related cardiovascular risk factors
The association between knowledge of heart disease and self-reported lifestyle-related cardiovascular risk factors among the respondents is as shown in Table 4 .
Perception of heart disease and stroke
Whereas, the three questions on perceived susceptibility showed internal consistency and acceptable reliability (α = 0.858), the Cronbach's alpha for the two questions that addressed the perceived seriousness of heart disease and stroke only almost attained acceptable (α = 0.666).
Perceived susceptibility to heart disease or stroke
Majority of the respondents had a negative perception of self-risk of heart disease or stroke. About three-quarters of the study population did not feel that they were at risk of heart disease or stroke; neither currently, shortly, nor sometime during their lifetime [ Figure 1 ].
Perceived seriousness of heart disease or stroke
Half of the respondents did not agree that seeking medical checkup for asymptomatic heart disease was any less important than attending to other tangible problems, while about 30% agreed that heart disease and stroke might result in economic disability [ Figure 2 ]. 
dIscussIon
This study has shown that young Nigerian adults commonly engage in lifestyles that put their heart health at risk. Almost all the respondents (98.0%) had at least one lifestyle-related cardiovascular risk factor, and more than 40% had a cluster of three lifestyle-related risk factors. Thus, corroborating earlier reports that the presence of multiple risk factors for heart disease and stroke are not uncommon in individuals. [8, 13] Unfortunately, cumulative indulgence in heart-unhealthy lifestyles, especially from a young age, may lead to other physiologic/metabolic cardiovascular risk factors such as obesity, hypertension, dyslipidemia, and type 2 diabetes mellitus. [2] Compared to other countries in Sub-Saharan Africa, the prevalence of smoking in Nigeria is low. [14] In Nigeria, a report of the 2012 Global Adult Tobacco Survey (GATS) shows that initiation of tobacco smoking was commonly by adolescents and young adults aged <25 years. [15] Although tobacco smoking was the least common heart-unhealthy lifestyle encountered in this survey, it was not surprising that one-in-five of the young adults admitted to ever smoked. The prevalence of regular current smokers in this study (2.0%) was lower than the 4.4% reported by the 2012 GATS in Nigeria among adults aged 15 years and older. [15] The difference may be accounted for by the inclusion of older adults in the 2012 GATS. The 2012 GATS estimates show that the prevalence of current smoking was highest among older adults aged 35-44 years. [15] In a community-based survey in Delta State, Nigeria, the proportion of current daily smokers was least among the young adults aged between 18 and 27 years. [7] A significantly higher percentage of male respondents in this survey reported a history of smoking. Previous studies have reported similar gender differences in the prevalence of smoking among young and older adults in Nigeria. [15] The observed gender differences may be attributable to stigmatizing social norms that limit smoking among females, especially in public places in Nigeria.
In this study, many of the respondents reported drinking alcohol, and more than two-fifths of them had done so in the past month. Consumption of alcoholic beverages was without prejudice to sex. It is not uncommon for young and older adults to consume alcoholic beverages in Sub-Saharan Africa. [7, 16] For example, in present-day Nigeria, young adults indulge in drinking alcoholic beverages without social, legal, or cultural restrictions as long as they do not become intoxicated or recourse to social vices. [17] Peer pressure and enticing advertisement strongly influence young people to consume alcoholic beverages. [17] Indeed, among young adults globally, alcohol is one of the most frequently consumed psychoactive substances. [16, 18] Heavy alcohol consumption is an established cardiovascular risk factor. Previous studies show that young adults frequently drink heavily and in binges. [19] However, the present study did not estimate the quantity of alcohol consumed by respondents. Thus, inferences of alcohol misuse or abuse are limited in this study.
Consumption of unhealthy diet was typical in this study. Low consumption of fruits and vegetables was rife. About half of the respondents indicated they do not eat fruits regularly, while none of the others ate up to the recommended five portions daily by the WHO. [20] Other studies have also reported low intake of fruits among young adults. [21] Increased salt intake is another dietary cardiovascular risk factor. Adding salt to already prepared food is an unhealthy practice that increases the risk of hypertension. In this survey, majority of the respondents admitted to adding salt to already cooked food, howbeit rarely. Although not assessed in the index survey, consumption of salty snacks and processed foods and frequent patronage of fast-food vendors also increase dietary salt intake among young adults.
Physical inactivity was rife in this study and without gender bias. Majority of the young adults reported that they did not walk for travel or engage in recreational physical activities. Adegoke and Oyeyemi also reported a high prevalence of physical inactivity among young Nigerian adults. [22] However, females were more physically inactive in their study. [22] Screen time from watching TV, video games, and other electronic devices contribute to physical inactivity. Although there is no standard or recommended screen time for adults in Nigeria, the mean time spent watching TV daily in this survey was almost 3 h.
Knowledge empowers people to make informed and healthy choices. This study has shown an overall poor knowledge of heart disease among young Nigerian adults living in Delta State. Previous studies among young adults have reported different levels of knowledge of CVD and its risk factors. [23] [24] [25] [26] Whereas, a similarly poor level of knowledge was described among the African-Americans in the Coronary Artery Risk Development in Young Adults (CARDIA) study, [24] Ibrahim et al. [26] reported high knowledge levels among young adults in Malaysia. Akin to observations by Winham and Jones, [23] the respondents' knowledge of various cardiovascular risk factors differed in this study. Majority of the respondents did not correctly identify diabetes, hypertension, hyperlipidemia, overweight, unhealthy diet, and harmful use of alcohol as risk factors for heart disease. On the other hand, regular physical activity and cessation of smoking were correctly identified by about 60% of the study population as factors that can lower the risk of heart disease.
The index study did not show any association between level of knowledge and sociodemographic factors (age, sex, marital status, and level of education). A similar observation was reported by Awotidebe et al. in a previous study of female undergraduates in a Nigerian university. [25] Furthermore, in another study of young Malaysian undergraduates, a lack of association between knowledge of CVD risk factors and sex was observed. [26] In contrast, however, the CARDIA study reported an association between level of education and knowledge of heart disease. [24] Majority of the respondents in this study with a poor level of knowledge of heart disease and its behavioral risk factors engaged in heart-unhealthy lifestyles. This observation contrasts with the findings of Ibrahim et al., [26] in which the practice of heart-unhealthy lifestyle was prevalent despite a high level of knowledge of heart disease. Indeed, other studies have reported that young adults' adoption of heart-healthy lifestyles to be relatively low in comparison to their knowledge of and even the presence of cardiovascular risk factors. [27, 28] Perhaps, the behavior gap may be due to the low self-perceived risk of heart disease. [29] Knowledge alone is not enough to influence the adoption of a healthy lifestyle. Indeed, risk perception drives risk-reduction strategies. Compared to older adults, young adults generally perceive their health as good. [27] In this study, almost all the respondent felt their health was good. Indeed, more than half of them reported that their general health status was excellent. However, using the HBM to explore the perception of heart disease, underestimation of perceived susceptibility to heart disease was rife in this study. Akin to the present study, Green et al. [30] reported the inaccurate perception of heart disease risk among young adults. The perceived seriousness of heart disease was also low in this study.
conclusIon
This study shows that young adults in Delta State, Nigeria, commonly engage in behaviors that can compromise their lifetime heart health. Multiple lifestyle-related cardiovascular risk factors were common among the individuals studied. The knowledge level of heart disease was poor among young adults in this study, irrespective of their sex and educational status. Majority of the respondents had a negative perception of susceptibility to and seriousness of heart disease. This study highlights the need for intensified health education and enlightenment campaigns to address the identified gaps cannot be overemphasized.
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